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:I 
INTROOOCTION 
I . This research was undertaken to investigate the effects of 
certain characteristics of illumination on the rates at which parts 
of the visual field disappear and reappear in a cyclical manner during 
prolonged visual fixation. This phenomenon has been recorded by 
several investigators as incidental information in studies of figural 
after-effects (4,5). Marks 1 (3) study, although in the same area, 
I 
had as its primary emphasis the visual events observed during the 
fixation period. He classified the wide variety of perceptions that 
occurred into four categories to aid him in proposing theoretical 
explanations. His third category was a "partial or complete 'blotting 
out I of the phenomenal field", and refers to the type of visual 
alterations being examined in this experiment. 
Perioaic changes in awareness of stimuli have been investigated 
for many years under the heading of fluctuations of attention. 
Because of the similarity between this phenomenon and visual occurrences 
observed in studies of figural after-effects, Marks proposed that the 
perceptual variations he studied were caused by the same factors 
thought to be necessary for the occurrence of fluctuations of attentio11~ 
These hypotheses however, were later rejected by Craig and 
Lichtenstein (1). Their study, which introduced the term visibility-
invisibility cycles,, dealt primarily with the effect of orientations t> 
of a stimulus figure on rates of its disappearance, and also presented 
'I { 
2. 
the results of exploratory studies of other conditions influencing the 
cycles. They found that the curve which adequately des,cribes the 
( 
relation between stimulus orientation and disappearance rate was 
sinusoidal and suggested that it may result from the fact that "small 
involuntary nystagmic oscillations, the effective components of which 
may not be equal in all directions, modulate the peripheral effects to 
establish the sine-like function." As a general explanation of the 
disappearances they suggest "that some form of adaptation at a 
peripheral level, combined with central influences, is responsible for 
the disappearances", and that the streaming phenomenon, the circulatory 
phenomenon, and fluctuations in pupil size, which have been proposed 
as explanations of fluctuations·, of attention, could have little to do 
with the disappearances they observed. Furthermore, one essential 
factor clearly differentiates the two conditions. Fluctuations of 
attention occur under near threshold stimulus conditions ( 2). In the 
Craig and Lichtenstein stud:r, however, a clearly supraliminal, 
high-brightness stimulus type was employed. 
Their study did not completely answer the question of the 
. relationship between visibility-invisibility cycles and fluctuations 
of attention. In fact they introduced a new area of ambigu.ity in that 
they found sttmulus orientation to be a relevant factor. The problem 
remains on of more thorough investigation of the phenomenon with as 
many dimensions being employed as p9ssible, so that the conditions 
under which the disappearances occur. can be. established.---· 
',., f,, 
; I 
:. -_,, ... -.... ~-····-· 
.. 
J. 
In discussions vi.th Dr. Craig the question was --poB_ed as to 
vhether the processes underlying the disappearances are a more direct 
function of the physical level, or intensity, of illumination, or of 
the psychological dimension of brightness. It was felt that this 
question has broad theoretical implications that have seldom been 
tested. In the present case, if a -study were run with intensity of 
illureination varied and rates of fluctuation measured, the resulting 
data would not answer such a question. They would be confounded in the 
. sense that both intensity and brightness would be varying at the same 
time. To di:fferentiate between the effects o:f the physical and 
(-psychological dimensions it would be necessary to devise a condition 
·--•, ........ 
. ..... ·-··········"'''"'-·- .... ····-·······- -----····~----
under which one was held constant while the other varied. Fortunately, 
there is a·clear possibility for such conditions in the fact that the 
relative luminosities or brightnesses of lights vary for the same 
intensity as a function of wave length. The first part of an 
· appropriate experimental set-up, then, would be to test for differences 
.~·-. -""'-· · _,~-.,_--~-- -under different wave-lengths of light where brightness is held constant 
and intensity is allowe,i to vary. The second part of this design, 
··"-:--"" . 
. . ~ . . - .. " --- . . . ' .. , ' . ·-··· 
-
. 
. . -
--
-··----------·--·- .. -- ------- ----
- ._ .. ~ - ~ -- - :.. -
would be to measure disappea.ra~1ce rates as a function of differing 
brightness levels. These two experimental situ.ations would then 
answer the question of the functional relationship between the factor 
of illumination and visibility-invisibility cycles. 
The hypothesis which results from this research design is that 
• I 
the visibility-invisibility cycles are determined by the brightness 
- - ·-· -- . -··- -------··-----. -... ,-- - .~ . -
~--· 
4 . •• 
of the background of the stimulus figure. If the preceeding 
hypothesis is correct, the following results are predicted. First, 
there will not be significant differences in rates when brightness is 
held constant and intensity is allowed to vary, and second, there will 
be a significant change in the rates of visibility-invisibility 
cycles with changing brightness. 
" METHOD 
Subjects. Six Ss without serious visual defects were chosen. They 
were selected on the basis of an interview, the administration of 
the Dvorine pseudoisochromatic test for hue blindness and weakness, 
and the Snellen visual acuity chart. A ~riterion of 20/20 in the 
right eye was used in the test of visual acuity. One mistake Ya.a 
allowed in the test of hue blindness. 
Test Figure and Ba~kground. A straight black line 0.08 cm. in width 
and 11.70 cm. in length, extending from a fixation point, was used as 
the stimulus figure. The line was oriented at a 45° angle from the 
horizontal and vertical axes. The black circular fixation point was 
0.40 cm. in diameter. At the observation distance of 91 cm. the line 
subtended a visual angle of 3 1 in width and 7° 20' in length. The 
I 
fixation point subtended a visual angle of 15 1 14". 
The test figure drawn in India ink against a translucent white 
paper background 90 cm. by 90 cm. was mounted on a wooden frame of 
the same dimensions. A white screen the same size as the teet 
backgrouni was used as described in the pre-experimental conditio·n· 
•--·---·· -
- -
- • """"'" -·· ~ - - •.. _.. ..,_,..._., •••• F ....... •• 
of equated brightnesses. 
Apparatus. The recording apparatus was an Esterline Angus pen 
recorder operating at a constant speed of 12 inches per minute. 
I 
The S was instructed to press a response key wired into one channel 
5. 
of the recorder vhenever a figural disappearance occurred, and to 
release it whenever the figure reappeared. This record indicated the 
frequency of disappearances, the duration of disappearances, and the 
temporal trends in the responses. 
The viewing apparatus was a monocular viewing tube 13 cm. in 
length and 3 cm. in diameter. The test figure was far enough away 
from the tube that the entire test figure could be seen, 
Appropriate ill11mination for one condition was provided by a 
Bausch and Lomb 500 watt projector, and for the other condition by 
a sodium vapor lamp. Positions of the light sources were adjusted 
to give a homogeneously illtuninated background and test figure. Fig. :1..: 
illustrates the experimental setup showing the distances between the 
test figure and the sources of illumination. A G.E. Golden Crown 
light meter was used to record light levels during the experimental 
procedure. 
Fig. 2. ls a drawing of the projector extension cylinder that 
was used to bold the neutral density filter and the polaroid material. 
The extension tube had a iiameter of 4.50 cm., and a length of 9 cm. 
To obtain the different brightness levels from the sodium light, 
an arrangement as shown in Fig. J. was devised. 
"; ·, 
-l / 
,. ' 
. ' . r -,•._;.L'.,!-,l"P.:• 
'OL • 
Fig. 1. Room and apparatus setup for the experimental condition 
of monocular fixation. All dimensions are given in inches, but are 
not drawn to scale. Legend: A, Bausch and Lomb projector B, Ss 1 
position C, monocular viewing tube and chin rest D, telegraph key 
F, t(st screen G, Esterline Angus pen recorder. 
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Fig. 2. Extension cylinder for·Bausch and Lomb projector. 
Legend: A, polaroid filter B, tape C, 8X neutral density filter used 
to obtain the lowest level of white light D, projector • 
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J. 
Fig. J. Modification of the sodium vapor lamp. Legend: 
A, FJ:Qnt View 1, opaque tape covering aperture of metal cylinder 
2, sodium bulb 3, metal reflector cylinder 4, cardboard cylinder with 
I 
1a 3 inch jiameter. B, Side View 5, polaroid filters. 
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The polaroid filters were used to adjust the intensity of 
light sources during both the matched brightness condition and the 
experimental condition of monocular fixation. 
Procedure. The procedure involved a pre-experimental situation of 
brightness matching, and the two experimental sessions of monocular 
fixation. 
12 • 
Brightness Matching. The Ss wore a special pair of glasses which had 
both lenses removed. The left lens, however, was replaced with a 
piece of translucent white plastic. The S then sat at a table 
looking at the test figure and background, and was instructed in this 
situation not to fixate on the black dot or the line extending outward 
from it. An adjustable chin rest was used to keep the Ss 1 head 
movemints at a minimum. As shown in Fig. 4., a plain white screen 
was placed in front of, and at right angles to, the test ·background. 
The screen obstructed the visual fielj and prociuced a divided test 
area. One side of the test field was illuminated by the projector. 
This area was called the variable background. The other side of the 
divided area was illuminated by the sodium vapor light, and was called 
the standard background. 
The S was instructed to report when the variable background was 
equal in brightness to the standard. A modifiei psychophysical method 
of limits with ascending and descending orders was employed. An 
. ascending trial consisted of starting with the axes of polarization 
9oo ~o_ each other, thus blocking out the light rays. The polaroid 
'':. 
-- -- - -- - --------- -- ---- -- -- -- - --- ---·-··--·-. ·------------.··· -- ,-. ·- -
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lJ. 
Fig. 4. Room and apparatus setup for matched brightness condition. 
All dimensions are the same as in Fig. 1., except where indicated. 
Legend: A, .variable background B, stanJard background C, vhite screen 
used to divide test area. 
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15. 
-·: ·. 
material was turned by Every slowly in the direction where more 
light was emitted from the projector and onto the screen. This 
procedure continued until an "equal" judgment was made. At this point 
a measure· was taken of the background illumination of the variable test 
field. The polaroid material was again turned slowly in the same 
direction until the S responded that the two backgrounds were no 
longer equal in brightness. A measure of the illumination level 
at this point was then taken. This procedure allowed the experimenter 
to obtain a range of brightness equality. 
A descending trial starte,1 with both axes of polarization 
parallel to each other, allowing full emittance of the light rays. 
The polaroid material was turned in s~ch a way as to reduce the 
illumination level. This procedure continued until an "equal" 
judgment was maie. The same process vas repeated as in the 
ascending trial to ·obtain a range of equality. For each S a random 
order of five ascending and five descendirlf. trials were run. An 
average was taken of all the points of subjective equality and an 
average was taken of all the points of subjective inequality for 
ascending and desc~nding trials. The combined average of these 
two ya4-ues was then used as the acceptable matched level. This 
procedure is described elsewhere (6). 
Experimental Situation. The experimental situation involved fixation 
by the Sunder different background brightnesses. Eight experimental 
conditions, five white and three yellov, sodium vapor, were used. 
-···---·-·. ---···-·--·------- ----. -.·,--- . --·: -... - .. :: -- --- ---·---·----··-··"·· - --- --··-···-··-- -----·-··---·-------·---- - --·- .. 
-- .. - . ·- --~--~ .. ,---.~-. -~.-··--~~ 
··.-
,. 
, _____ _ 
' 
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Three of the white conditions were equated in brightness to the 
three levels of yellow. The other tvo white backgrounds were added 
beyond the intensity limit of the sodium vapor lamp in order to 
investigate more completely the relationship between the dependent 
variable and the levels of brightness. Table 1 presents the various 
r 
levels and their respective intensities in candles/sq. ft. Levels 
three, four, and five under white light source represent an average 
intensity for six Ss. The eight conditions were presented in random 
order in two experimental sessions. 
Instructions. The following instructions were read to the S: 
Your task will be to gaze fixedly through the viewing 
tube at the black fixation dot in the center of the test 
field. It is crucial to the experiment that you keep this 
fixation as consistently as possible. This means that you 
must try to avoid looking away from the fixation point at any 
time. 
While you are fixating changes may ~\occur in the appearance 
of the line which extends outward from the fixation dot. 
One possible kind of change will be the disappearance of 
part, or all of the line. If any part of the line disappears, 
press jown on the telegraph key, anJ release it as soon as 
the line reappears. A natural tendency which you must try to 
avoid is that of glancing toward the part of the line that 
disappears to see if it is actually gone. 
At the time when you first begin fixating, I would 
like you to press the telegraph key down once, and then 
release it. This will establish a mark on the graph so that 
I will know when the fixating period has begun. 
Are there any questions? 
Before the first experimental session of each day S was 
required to fixate the stimulus figure f~r three minutes. S was 
given the same instructions as iescribed above. This procedure 
had a two-fold purpose. First, it would familiarize the S with what 
,. 
r 
I 
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he was to do, and second, it would remove the extraneous variable 
that the first fixation on any one day would not be preceeded by a 
three minute fixation period, while all others on the same day would. 
After each fixation, including the pre-experimental situation, 
the S was dark adapted for five minutes by.having him vear opaque 
·, \ goggles. He was then light adapted for two minutes to the level of 
the experimental session by viewing without fixation, under the 
background conditions appropriate to that session, be.fore beginning 
the fixation period. 
It was expected that these procedures would reduce or prevent· any 
cumulative fatigue effects of prior fixations from carrying over into. 
subsequent experimental sessions, and would insure that S was at the 
level of adaptation appropriate for each experimental procedure. 
RESULTS 
Tables 2, 3, and 4, present the average number of disappearances, 
iuration of responses, and time to the first response as a function of 
the various background conditions. 
A summary of the statistical analysis is presented in Tables 5 
thru 16. The multiple comparison test used was iluncan' s multiple 
range test. In all cases but one, Table 12, nonsignificance was 
found. To evaluate the possibility that significant number and 
duration of disappearances, and time to the first response might exist 
between the conditions matched for brightness, level 3 vs level 1, level 
4 vs level 2, level 5 vs level 3, a series of :t_ statistics were 
18. 
Table 1 
Levels of Brightness and Their Respecti~e Intensities in Canfiles/sq .• 1 ft. 
Levels 
1 
2 
3:: 
.4 
,5 
Whit~ Light Source 
Intens;l._ll 
72.8 
18.1 
J.5 
1.8 
0.9 
Level.§ 
.J· 
... 
Sodium Vapor Source 
Intensity 
3.2 
1 ~9 
Average Number of Disappearances as a Function of Brigptness Levels 
Levels 
-
1 
.. 3:: 
·4·, 
:5 
White Light ~our.£§ 
Number of 
Disappearances 
24.33 
24.50 
23.33 
23.50 
21.00 
Levels 
2':. .. 
---- ---·-~ ---· -~---~~ -~·~~- ·----.--·· - , ... · ' .. -- ., " - .-- -- -.-----....c.- ·, ' _. ____ ___:_..·.·-·---··-·-·eo-.--·---'·-···'-·;... ______ . _____ _:_ ___ , __________ ..:.:._ ___ .. _________ ···----~--- .-.·· • ~- ... -- ..• -,;·.·-·-· 
Number of 
Disappearanc~p 
20.17 
19 • .33 
17.83 
·, 
.! 
' ~ 
,, .·'. :,:,.:· '.'.·\·· . ,··;", ,· : . ... .. · ".( ,, :-;·· .. •.,·. 
. ;;'· ,:'.,•· .' 
' . ' ... ':i',':i;;;.~\:1./;:V/ /··Z:tf;!/,fijlt;''f'?'?',I;I 
. ) 
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Taple J 
Average Time in Seconds to the First Response as a Function of Brightness 
Levels 
Sodium.Vapor Source 
Levels Time Levels Time 
1 17. 58 
2 10.75 
3 14.88 1· 8.57 
·4. 12.53 z 12.48 
5 13.00 3 21.52 
Table 4 
Average Dµration of Responses in Seconds as a Function of Brightness Levels 
Sodium Vapor Source 
Levels Durations Levels Durations 
1 39.83 
-~ 31.13 
3: .. 32~85 1· 32.23 
~. 
·:0:4 J.8.3? :4 35.38 
5· 43.63 3: 25.92 
'> "N 
•. 
' l
; 
\, 
' 
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Table 5 
Summary of Analysis of Variance for the Average Number of Disappearances 
as a Function of White Background Conditions 
Source of Var~_filion§ Sum of §quares d.f. Mean Sguare l 
Treatments 
Blocks 
Residual 
\. 
49 
4756 
632 
Table 6 
4 
5 
12.25 
951.2 
31.6 
.39 
Multiple Comparison Test Applied to the Differences Between the Treatment 
Means of the Average Number of Disappearances as a Function of White 
Background Conditions 
·A B C D E Shortest 
Sig. 
I 
Means 21.00 23.23 23. 20 24,JJ 24.50 Range 
I A 21.00 2.33 2. 50 3.33 · 3.50 R2 = 6.756 
B 23.33 
.17 1.00 1. 1'7 R3 = 7.092 
C 23. 50 
.83 1.00 R4 = 7.305 
·D 24.33 
.17 
_fil = 7. /+54 .--
'· 
A B C D E -----·---· ·---~-- - --
-
Any two treatment means underscored by the same line are not s.ignificantly different. 
--- - -- ---
:,•·. 21. 
Table 7 
Summary of Analysis of Variance for the Average Number of Disappearances 
as :a Function of Yello~ Background Conditions 
Sourc~of Variations Sum of §guares a.f, Mean Square 
Treatments 
·Blocks 
Residual 
17 
1805 
130 
:Tabl·e. --8-
2 
5 
10 
8.5 
361 
13 
.65 
MUltipla Comparison Test Applied to the Differences Between the Treatment 
Means o·f the Average Number of Disappearances as a Function of Yellow I - • 
Background Conditions 
A B ·o: Shortest 
Sig. 
Means 17.83 19-33 -'20.17 Range -.., . .-...-'I" . I --_.;..-.· 
A 17.83 1.50 2.34 R2 - 4.632 -
B 19.33 .BA _Jt.3 .. = 4.~ 
-
·--~~~.: ;,. -
A B C 
-- ------...........~. 
- ._,._ __ 
.. ·._..:...::~ .... ---·· 
Any two treatment means underscored by the -sa.Iile line are not significantly 
different. 
--··--·-------------~-~ . ' ~--------
--------------·-- -----
-~-------·-----~---·--·-· .__ ._.., 
- -- -- - -· --- -·-·---·- ··-·-·-·-· ----···· ·-·-•·"···~· _,., ... -----·----·---.. -·--······-··-·-·-··-·-··--· .. ····----· .. ··-·~----· .. ·--·--·- · •.. ·----.. -·-·-···-· .. ·······-· . ' 
.. . . 
::.--
22 • 
Tahle 9 
Summary of Analysis of Variance for the Average Duration of Responses 
as a Function o_f White Background Conditions 
Source of Variations ~ of Squares d.f. M~!!n Sgu~e F 
~-
-- -
-
Treatments 633 4 158.25 .84 
Blocks 15.258 5 3051.60 
Residual 3748 '20 187.4 I. 
Table ·10· 
. , 
Multiple Comparison Test Applied to the Differences Between the Treatuent 
Means of the Average Durations of Responses as a Function of White 
Background Conditions 
A B C E Shortest 
Sig. 
Means Jl•l0 _ _.1~85 ,38.17 J9.8J __ 41~- Range 
A 31.30 
B 32.85 
C 38.37 
lLJ.9.83 _ 
A 
1. 55 
--~----~ -
B 
7.07 
5.52 
C 
8.53 
6.98 
1.46 
12.33 R2 - 16.49 -
10.78 RJ - 17.16 -
5.26 R4 - 17.83 -
3 .!_6Q _1!2_ = 18 ~ 
E 
Any two treatment means underscored by the same 1.ine are not significantly 
different. 
:'i'. -····--·~·····-----·--·-···-···-······-·--·--· -------·----···----····---·--··-··----·----··--·,._- _·· .... , ... ·--·-···-··-···--,··----·-··--·-·-·······-·---- . -__ - .. -
. . .: .... ·--· _:;_.,.._ 
.. --...:. 
.-
'~\'· > •• '· •• 
. , . t ......... 
- -----·- -
... ____:,. - . ·-- __ - ---
,. 'l 
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Table 11 
SUmmary of Analysis of Variance for the Average Duration of Responses 
as a Function of Yellow Background Conditions 
Source of Variations Sµni _of S_guare~ d.f. M~~_J3guar~ F 
-
-
,, - - --·-·------·-.. ---, ........... -~ ~ . -- ---- ----
Treatments 279 2 139.5 4.09 
Blocks 8823 5 1764.60 
Residual 341 10 34.1 
Table 12 
Multiple Comparison Test Applied to the Differences Between the Treatment 
Means of the Average Duration of Responses as a Function of Yello~ 
Background Conditions 
A C Shortest 
Sig. Means 2 5.!.9,g _. ____ _z_2_.!._2,l ________ ] ____ 5_. 3_8 ___ Ra_n_ge_-_ 
A 25.92 6.31 9.46* R2 = 7.50 
-~--3_2._2,...._J ___________ ------ )~ 15 R_] = 1.M 
*Significant beyond A 
the 5% level B C 
Any two treatment means underscored by the ·same line are not significantly different. 
Any two treatment means not underscored by the same line are significantly different. 
... 
• ! , • 
.. ~ 
,. 
t;-. 
:/ 
,-. 
I 
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_ Table r13 
.. 
Swnma.ry of Analysis of Variance for the Average Time to the First Response 
as a Function of White Background Conditions 
Source of Variations Sum of Sgua:r!t§ d.f. Mean Square F I 
-
Tr~atments 162. 13 4 40-. 53 .03 
Blocks 2134.36 5 42?.87 ',, 
Residual .2732.32 :20 136.62 
Table 14 
Multiple Comparison Test Applied to the ·Differences Between the T.rerat~nt 
Means of the Average Time to the First Response as a Function of 
White Back.ground Conditions 
A B C D E Shortest 
Sig. 
lV:eans 10.75 12. 53 13.00 1~8 17.58 Range_ 
A 10.75 1. 78 2.25 4.13 6.83 R2 - 14.07 -
B 12.53 .47- 2.35 5 ... 05 R3 - 14. ?7 -
C 13.00 1.88 4. 58 R4 - 15. ~1 -
iJ 14.88 2.70 R5 - 15. 53 -
-
A B C 0 E 
- _._. --
--
Any two treatment means unierscore1  by the same line· are not: ~'t_e-!ltfl~t3;;nt:1:y 
1ifferent. 
,---.-· 
-- -
-- ···--. ··- - - -· -- -·- ····--.---- -· __ .. ---... , ... - .,;, ______ ....... -. -· ---··--~-·- •- ·--· ··--·- ~::. -·--·-·· ' .. _·_, _____ .. · - ---·--• .. ·.·--·--------···-···--···----·--··--·--·----·· 
( 
' ·-··-··--~--- ·--·- -- ...... - ------_ . ~--. -
.. ·, 
Table 15 
Summary of Analysis of Variance for the Average Time to the First Response 
as a Function of Yellow Background Conditions 
Source of Variations Sum of Squares d.f. Mean Square £: 
Treatments 
Blocks 
Residual 
529.29 
2158.47 
3932.26 
Table 16 , 
2 
5 
:to 
264.65 
431.69 
393.23 
.67 
Multiple Comparison Test Applied to the. Differences Between the Treatment 
., .. • 
Means of the Average Time to the First Response as a Function of Yellow 
Means 
A 8.57 
B 12.48 
Background Cond.i tions 
A 
8.57 
A 
B 
12.48 
3.91 
a I 
R 
C Shortest 
Sig. 
21.52 Range 
12.95 p~ = 25.48 
C 
- - --·-----------
Any two treatment means underscored by the same line are not significantly 
different. 
-·· -~.--.... -- - ·-.. ~: . .'·-,., .. ---~- _- --- -~-- .. ,, ...... ,..,.--···-" ... ····- .......... -- ·-·-··· -··---·~·-···• ... - ~----- ····-----~-------· 
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Table· t7 
Average Number of Disappearances for White and Yellow Conditions as a 
Function of Time 
Levels 
(1) 
(2) 
(3) 
(4) 
:(:._5) 
(1) 
(2) 
(3) 
White . Backgroung 
Time in Seconds 
i ! 
__ 3~0 ___ ....,60 ____ 9-'-0 ______ 1._.20 ____ 1 ___ 50 ________ 1__ 8·0_ 
J.67 J.67 5.17 4.67 4.83 
·3.67 4.33 4.50 4.83 
3. 67 4. 8.3 .:f. 5.0 4. 50 
4.17 
2.83 
.3·-:-50 
2.83 
2.33 
4.17 4~67 J.67 
4. 50 2.83 4 .•. 00 
Yellow Background 
2.67 3.00 
3.67 3,J?. 
.3 •. QQ 3. .:JJ: 
3· .• 50, 
_3,..-;"50 
3·~ 1'? 
J. 50 
J: .• ·17.= 
J.:50 
.3 ... f7 
4.:·00· 
2~ •. 67 
3. 50 
4.17 
4.33 
4.00 
3.83 
4.17 
2.83 
. ~· --·· ~-·--·---- .. ······.-·-··-··"··- . ... : . . ·. ----~---;---~'":----·--------~---=-----·-- . : -.. · · .. - -. . : .. ----_. --,------_...:.;.."'"" ... _ . - . : . . -··-···--..... -"" .. ~-'-···-..:·--· . ·. -=------·---------------·-.. --·-··· ------··-~-- -· -- -
: ~--
II 
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II 
II 
I 
I 
I~ 
• 
·2-7··· 
Table 18 
Average Duration· of Response for White and Yellow Conditions as a Function 
of Time 
White Background 
Levels Time • Seconds in 
JO 60 90 120 150 180 
(1) 3.90 6.90 7.38 8.03 7.JJ 5.45 ... ,.·. ···-·· 
' 
{2·) 4.10 6)23 5.07 7.18 4.88 5.63 
{3) 3.35 .,,. 57 5.32 5.87 4.50 9 .• 9Il 
{4) 6.55 6.08 ·6 00 ... 5.07 5.72 7.l2· 
·rs) . \ 6. 52 6 •. 00 8.37 8.02 7.27 :r.:t •. 45 ::;,'._.· .:·· 
Yellow Background 
F 
{I.:)-· 6.-:,2.0·· J.80 4.63 .4.67 4.68 6.05 
:(2..) 4 •. 59 4.82 5.35 5.88 5.05 7. 58 ) 
(3) ' ... :2 •. 1.0 3.57 3.97 5.20 5.73 5.20 
·-···---··-···-······, .. -- . 
·v • ------------------ . - •_-.. , ··--- "-. -·- . ----··----· . ,. • -····•------~ .. •• - -··-·-• •. • - :-·--~-··· -·-· ____ ,." __ • ' .- - ·- • .. -~· . -.-- ·-·-·. -~-~-•. ·• • .... •, •· -.. -·--·. -,-.,. ······-···-······-.·-·-···c. •
·-·• ; , .. - ··- -• - -- ' - -· ---· ·- ··--··--·:__._.,.,;..;._-:, .• - . ,· _• ... • ··-~-- .' . - ·----· 
• O • •:. • : '• ,• • • • • ~ < • • • H ,• H• • • • "'. 
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computed and analyzed. In all cases nonsignificance was found. 
DISCUSSION 
The first approach to the analysis of the data was to test the 
first part of the hypothesis, that when the conditions were matched 
28. 
in brightness there would be no differences for such characteristics 
of the dependent variable as duration and frequency of disappearances, 
' and time to the first response. This part of the hypothesis was 
- ---- -- - --*'- ·--·- ------- --~ . -- - - . - ,- .. 
.· 
supported by the .findings of nonsignificant 1 ratios between the 
various levels matched for brightness for the above mentioned 
characteristics o:f the dependent variable. It is interesting that 
under these conditions the disappearance variables did not change 
signi:ficantly even though there were fairly large differences ~n. 
physical intensity of light under the various conditions. This· implies 
one o:f three situations: ( 1) that differences in disappearance 
frequency and iu:ration only occur under conditions of differing 
brightness or (2), if differences are also not found under differing 
brightness, that the disappearance phenomenon is particularly· 
impervious to changes in basic liEhting variables or (3), that 
the present experimental arrangement is not a sufficiently precise 
test of the effects. If brightness vas the operating variable, 
.analysis o:f variance shoulj have indicated significance as a function 
of di£fering brightness levels. However, no significant differences 
w.ere :found. 
In the. o:p~ CEtse. of stat1s.t1c'al significance, see Table 12, the 
... - - .. --------·---~------------ -------------··---·-·------·-.. ----·······-··-·-------------·-•--- -----------···----·-····---------·----------- -~-,--- _- _______ .,_ ··--·-···· 
... 
''~· :::,·/·· .: . ' O:• ' ' .• . 
' ·,i, '• './' ·,_ ;' (: ';:,, '..;~,', ·: ~· . :.'' • I \ ·'.' ;. 
• ·, I, · ,'1, 
,29. 
·result is thought to be fortuitous. This reasoning is based upon the 
fact that under all other conditions, all multiple c~mpa.rison tests 
were found nonsignificant, and that in this particular case there 
appears no rational. justification for considering this to be an 
-
exception. 
Despite the failure to find significant differences, there are· 
several aspects of the results that lend themselves to ~iscussion and 
speculation. In relation to the first study done by Craig and 
Lichtenstein, the results in the present study are in part_ consistent 
and in part inconsistent with theirs. Consistency centers around the 
·-·· --·· ----·- .. --- . . ···---~- . ~ ... ., ... ' 
_ finding that a great numbe·r of "disapp·ear·ance!f oc't!ur:rea at clea:rly 
supraliminal conditions. This is in direct opposition to the studies 
of fluctuation of attention where stimulus di3appearances usually 
occur under liminal intensities. The~e are however, a few inconsistencies 
between the two studies. The mean nwnber of disappearances reported 
by Craig and Lichtenstein for a 45° stimulus orienta.tion, was 
approximately 15 for a five minute fixation period. Utilizing the 
same stirnulus figure and orientation, the results presented here 
show an average of approximately 23 disappearances for a three minute 
fixation period. This difference however, may.be related to other 
differences in the two studies. Craig ani Lichtenstein also reported 
a series of pilot studies wrere they maintained that diss.ppear~nces 
I 
against a nearly monochromatic background were more complete, more_ 
. '· 
frequent, and appear sooner than those on a white baclfgr'c,·und:-····-··The ____ _ ---·-- .. ··--·-·· -....._~--- -.-,.-v- ·-· . . 
~------
-~~~- -----------~------ -----__ _:___ _______ - -------- -
-----·----·----------------- --------
,, 
I ',• 
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results of this study as shown in Tables 2,- 3, and 4, do ·not support 
. ·..;, 
that finding. 
Although the major hypothesis was not upheld, several aspects of 
the data are suggestive of tends. In reference to the average number 
of disappearances, more disappearances occurred at the greater 
intensities of illumination than at the lower. Perhaps it was due to 
the relatively small number of subjects and trials that "those differences 
did not reach a significant level. This i·s more· striking when the 
number of :::lisappearances are considered as a function of monochromatic 
lighting. The trend in this situation is more systematic, possibly 
indicating that with greater intensities of illumination, faster 
peripheral adaptation or fatiguing v-rill occur, resulting in more 
disappearances. 
When the average time to the first response is considere::i in. 
respect to trends, the indication is that different underlying 
processes may be involved for white light than for monochromatic 
lighting. Under the white background conditions, a decrease in time to 
the first response ic shown as the brightness levels decrease. Under 
monochromatic background conditions there is some suggestion of an 
i"ncrease in time as the illumination levels decrease in intensities. 
A careful investigation of the data was made to see if other trends 
were injica ted as a function of time. Tables 1 7 and 18 present this 
swnmary. In general, there was no evidence for a trend as time increased 
during fixation •. 
t:i~-:-
l In conclusion, it seems a1visable to reevaluate this study by 
attempting a new investigation with considerable modification. The 
fixation point and line might be made thicker, thereby. reducing 
., 
. 
. -
extraneous influences such as, thinning o.f - line and movement of t,he · 
Jl. 
·· 1 i ne being declared a. disappearance. A greater ··number of S·s shoul-d 
be employed, with each S fixating under the·. various cond~ tions more _ 
than one time. The possibility of r~lating t·his phenomenon to· .basic 
physiological and photochemical processes, makes it particularly 
important that such reevaluation be conducted. 
S~1M.ARY 
This research ·was undertaken to investigate the effects of 
certain characteristics of illumination on the rates at which parts 
of the visual field disappear an~ reappear in a cyclical manner 
during prolonged visual fixation. Jhe basic purpose of the research 
was an attempt to find out if the processes underlying the disappearances 
were a more direct function of the physical level, or intensity, 
of illumination, or of the psychological iimension of brightness. 
To differentiate between the physical and psychological dimensions, 
' 
one had to be held constant while the other varied. This was 
accomplishej by using a sodium vapor lamp to produce a monochromatic 
1, background, while utilizing a standard projector to produce a "white·· 
!- . 
-
light" source, which could be equated in brightness to the .sodium light. 
Under these conditions intensity differences could be obtained even 
though. brightnesses remained the same. Polaroid filters were u_sed to 
.. 'J 
::·':,r, 
.f1 ,,, 
i 
r:.~ 
. j 
! 
t 
.. 
., 
J 
,: 
-i.,: 
.. 
-- ·-- -- - .--·· .. :_ .•. ~-- --- ... .:.. .. ,.~--···· ,., --, - .,, 
adjust the intensity of the light sources. A total of eight 
experimental conditions ·were tested, five .white and three sodium, 
with three of- the white conditions equated in brightness to the 
monochromatic light source. Six Ss were used in the experiment, all 
without hue blindness or significant distortions in visual acuity. 
Utilizing a modified method of limits, each S equated the white 
background in brightness to the yellow background resulting from 
32. 
the sodium vapor lamp. Each S then fixatei a. stimulus figure, a black 
dot with a 45° line radiating fro~ it, for a period of three minutes. 
The responses were collected on a time s·heet from an Esterline Angus 
pen recorder, operating at a constant speed. Statistical analysis of -
. the total number of responses, duration of responses, and onset to the 
first response showed nonsignificance as a function of brightness levels. 
There was some evidence for trends in the. data and the discussion 
centered around the imnrovement of the experimental design for 
future research inorder to more thoroughly evaluate this possibility • 
.•,:., 
--,-, - ' . . 
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